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What is claimed is: 

T. A method for providing ringing tinipntrK di r. ror i n ^ rt siiperviftinrL -j-»-* 
remote telephone extensions, the method comprising the steps of: / 

providing a time limit for a first ringing voltage signal in response to 
an attempted call, wherein the call is attempted via a voice over p^fcket-data- 
network system (VOPS); / 

ceasing generation of the first ringing voltage signal lipon expiration of 
the time limit; and / 

transmitting a control message to terminate the attempted call, 
wherein the control message is transmitted via the VOPS. 

2. The method of claim 1, furtbfer compnsSig the steps of: 

placing a telephone call to a[ first switch jsystem by dialing a number; 
routing the telephone call to^a/sec^nd swtteh^sysfem; 
generating a second ringing^voltage signal to the second switch system; 
detecting the second ringing voltage signal; 

placing the second sWitch system in an offhook state in response to the 
detected second ringing Voltage signal; 

creating a temporary logical connection using a wide area packet data 
network; and / 

ringing af receiving telephone interface of a third switch system. 

3. TKe method of claim 2, wherein the temporary logical connection is 
creaj^d^hien- a first VO PS^witchedcall control system (SCCS) ot ttie^eeead 
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3'* — gWltdi system establishes a connection with a second VOPS SCCS and the^7 

4 receiving telephone interface of the third switch system using the wide area 

5 packet data network and at least one network interface and at least one 

6 telephone interface. / 

1 4. The method of claim 2, wherein the first switch systern comprises 

2 private branch exchanges and public switched telephone .networks (PSTNs). 

1 5. The method of claim 2, wherein the second 9witch system comprises a 

2 private branch exchange interface, a PSTN interface, a VOPS SCCS, and a 

3 packet data network interface, wherein the third switch system comprises at 

4 least one telephone interface, a VOPSr SCC^C and a packet data network 

5 interface. I / I 

1 6. The method of claim 5, whi^j/a timeToftfie VOPS SCCS of the third 

2 switch system controls the time^limit. 

1 7. The method of clairar 3, wherein the step of ceasing generation of the 

2 first ringing voltage signal comprises ceasing generation of the ringing 

3 voltage at the receiving telephone interface, wherein upon expiration of the 

4 time limit the secoyfci VOPS SCCS instructs the receiving telephone interface 

5 to cease generatkm of the ringing voltage, wherein the second VOPS SCCS 

6 transmits a control message to the first VOPS SCCS using the wide area packet 

7 data netwo^K, wherein the control message indicates the attempted call is to 

8 be terminated. 

1 fiS J3ae-4ttetirort""oi: claim 1. furtlier-eemp rising the steps o£ ^ 
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2 *plaLiiigTFLe second switch system in an onhook state in^reSporr sc to thej 

3 received control message; and 

4 releasing a first telephone interface, wherein the first telephone^ 

5 interface is available for additional telephone calls. 



1 9. The method of claim 2, wherein the receiving telephone interface is 

2 selected by a caller using DTMF digits entered in response to a secondary dial 

3 tone generated by the second switch system. 
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1 10. The method of claim 2, wherein the 

2 preconfigured to automatically selec 

3 response to a received call from a/first 

1 11. The method of claim 6, wj: 

2 timers and fixed timers. 



secor 




switch system is 
tg telephone interface in 
interface. 



e timer comprises configurable 



yj 1 12. The method of claiin 1, further comprising the step of routing 

yg 2 integrated traffic compulsing data, voice, video, Local Area Network-based, 

^ 3 and facsimile traffic/me step of routing comprising the steps of: 

4 receiving at least one data stream, at least one voice channel, and at 

5 least one video stream; 

6 packetizing the received at least one data stream; 

7 tffultiplexing the packetized at least one data stream, the at least one 

8 voice' channel, and the at least one video stream into a transport stream; and 

9 / providing the transport stream to at least one wide area packet data 
10 Net work using ^co pfigurablg^ truAkr 
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1 13, The-ffl *;lhud uf claim 12, wherein the at leas t one Wide aroa packet data 

2 network comprises Asynchronous Transfer Mode (ATM), Frame RelayyHigh- 

3 level Data Link Control (HDLC), Internet Protocol (IP), and Time ^vision 

4 Multiplex (TDM) networks, and leased-line carrier services. 
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1 14. The method of claim 12, wherein the at least one /lata stream, the at 

2 least one voice channel, and the at least one video stream are integrated into 

3 the transport stream and transported ove^aHea^t one network comprising 

4 cell-based and packet-based multi-sewice networks. 

( / V 

1 15. The method of claim 14, whelrejn the at^east one voice channel is split 

2 out to an alternate network compris^ga^faiblic Switehed Telephone 

3 Network (PSTN) and a Time Division Multiplexed (TDM) network. 

1 16. The method of clai^n 12, wherein the at least one voice channel is 

2 received from at least one private branch exchange, at least one key system, 

3 and at least one telephone, wherein the transport stream comprises a 

4 plurality of channels of compressed voice. 



1 17. The ntfethod of claim 12, further comprising the step of configuring the 

2 configurable trunk at a physical level and a protocol level using at least one 

3 trunk .option, wherein configuring comprises using software to configure the 

4 trui?fl< among a plurality of service connections comprising Tl and El, and 

5 losing software to allocate a plurality of trunk channels and time slots among 

6 Latleas t one multi -s ervice net w o r k conn ection ^ 
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1 T8: The method of claim IV, Wherein a first trunk option provides 

2 structured trunking comprising time slot mapping, wherein at leas/ one time 

3 slot is used for on-net traffic and services, wherein at least one time slot is 

4 used for drop/insert pass-through of unprocessed Public Switched Telephone 

5 Network (PSTN) traffic. 
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1 19. The method of claim 17, wherein a second truiaffc option comprises an 

2 ATM trunk option, wherein all channels_and tim<j/slots of the configurable 

3 trunk are used for Tl/El ATM. 



1 20. The method of claim 12, wherein the stisp of receiving comprises 

2 receiving the at least one data sftream, the at Vehst one voice channel, and the 

3 at least one video stream from atVlea^t one trort conrprigmg at least one 

4 Ethernet port, at least one serial p^(rt>at4£ast one digital voice port, and at 

5 least one analog voice port. 

1 21. The method of claim 12, wherein the at least one voice channel 

2 comprises combinatiorp of compressed and Pulse Coded Modulation (PCM) 

3 voice. 



1 22. An apparatus for providing ringing timeout disconnect supervision in 

2 remote telephone extensions, the apparatus comprising at least one processor, 

3 wherein me at least one processor is configured to control the apparatus to: 

4 yprovide a time limit for a ringing voltage in response to an attempted 

5 call/wherein the call is attempted via a voice over packet-data-network 

6 system4V0FS£ 
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7 eeasejJgneraiiQ n of the ringing -v oltage upon expirati n n of tho timo 

8 limit; and 

9 transmit a control message to terminate the attempted call, wKerein 
1 0 the control message is transmitted via the VOPS. 
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23. The apparatus of claim 22, wherein the at least one processor is further 
configured to control the apparatus to: 

place a telephone call from a first telephone interface, wherein a 
number is dialed causing a call to be routed' to a f jr^t private branch exchange; 

generate a ringing voltage signal/on a telephone line coupled to a 
second private branch exchange; 

detect the ringing voltage signil and' afislwering the call, ^herein the 



second private branch exchange enters 
create a temporary logical con: 



offho^k state; 
:ti(m using a wide area packet data 



network, wherein a first VOPS switched call control system (SCCS) coupled to 
the second private branch exchange establishes a connection with a second 
VOPS SCCS and a second telephone interface using the wide area packet data 
network and at least one mftwork interface; and 

signal receipt of me call at the second telephone interface, wherein a 
ringing voltage is generated at the second telephone interface. 



1 24. The apparatus of claim 23, wherein a timer of the second VOPS SCCS 

2 controls the Jame limit. 



1 25. ffixe apparatus of claim 23, wherein upon expiration of the time limit 

2 the ^fecond VOPS SCCS instructs the second interface to cease generation of 

3 the ringing v oltage, wherein the se cond VOPS SCCS transm its a control 
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4 --message to the first VOPS SCCS coupled to the second privateErai 

5 exchange using the wide area packet data network, wherein the coi^fol 

6 message indicates the attempted call is to be terminated. 
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26. The apparatus of claim 23, wherein the at least one processor is further 
configured to control the apparatus to 

place the second private branch exchange in fa onhook state in 
response to the received control megSageT^d 

release the first telephone interface, wfiWein the first telephone 
interface is available for additional telepbrone^ails. 

27. The method of claim 23, wncreip^the second telephone interface is 
selected by a caller using DTMF/uigits entered in response to a secondary dial 
tone generated by the second/private branch exchange. 

28. The method of cfaim 23, wherein the second private branch exchange 
is preconfigured to automatically select the second telephone interface in 
response to a received call from the first telephone interface. 



1 29. The mfethod of claim 24, wherein the timer comprises configurable 

2 timers anca fixed timers. 

30. / The apparatus of claim 22, wherein the processor is further configured 
to/tontrol the apparatus to route integrated traffic comprising data, voice, 
rideo, Local Area Network-based, and facsimile traffic, wherein the routing 



tpnses: 
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5 receiv ing at least one data stream, at l u auL u u u vuiic c hannel/ and - 

6 least one video stream; 

7 packetizing the received at least one data stream; 

8 multiplexing the packetized at least one data stream, the'at least one 

9 voice channel, and the at least one video stream into a transport stream; and 

1 0 providing the transport stream to at least one wide area packet data 

1 1 network using a configurable trunk. 
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31. The apparatus of claim 30, wherein the^at least one wide area packet 
data network comprises Asynchronous^Ffan&fer Mode (ATM), Frame Relay, 



High-level Data Link Control (HDLC), Internet 
Division Multiplex (TDM) networks,yand le; 



rotocol (IP), and Time 
-line carrier services. 



32. The apparatus of clainy 3CK whej^m the al^least onedata stream, the at 
least one voice channel, and tne""at least one video stream are integrated into 
the transport stream and transported over at least one network comprising 
cell-based and packet-b^sed multi-service networks. 



1 33. The apparatus of claim 30, further comprising the step of configuring 

2 the configurable/trunk at a physical level and a protocol level using at least 

3 one trunk option, wherein configuring comprises using software to configure 

4 the trunk among a plurality of service connections comprising Tl and El, and 

5 using software to allocate a plurality of trunk channels and time slots among 

6 at least one multi-service network connection. 



1 3# The apparatus of claim 33, wherein a first trunk option provides 

2 /strucfajxed^frtm^^ tjmeslot mapping, wherein at least one time 
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3 'StoH s Ubitd fol un-riel t raf f ic and services, Wherein a I leas t Olle time sloF 

4 used for drop /insert pass-through of unprocessed Public Switched Telephone 

5 Network (PSTN) traffic, wherein a second trunk option comprises An ATM 

6 trunk option, wherein all channels and time slots of the configurable trunk 

7 are used for Tl/El ATM. 
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1 35. A computer readable medium containing executable instructions 

2 which, when executed in a processing system, cause/ the system to perform 

3 the steps of a method for providing ringing mru^dut disconnect supervision 

4 in remote telephone extensions, the methoc 

5 providing a time limit for a first ringJfrig 

6 an attempted call, wherein the call is attempted/faa a \?Tri€e 

7 network system (VOPS); 

8 ceasing generation of the fir^t ringing voltage signal upon expiration of 

9 the time limit; and 

1 0 transmitting a control rfiessage to terminate the attempted call, 

1 1 wherein the control message is transmitted via the VOPS. 



Jsing the steps of: 
ige signal in response to 
over packet-data- 



1 36. The computer Readable medium of claim 35, wherein the method 

2 further comprises the steps of: 

3 placing a/telephone call to a first switch system by dialing a number; 

4 routing the telephone call to a second switch system; 

5 generating a second ringing voltage signal to the second switch system; 

6 /detecting the second ringing voltage signal; 

7 / placing the second switch system in an offhook state in response to the 

8 <fete eteJ s^Oltd lingiug v u llage - g tgnat; — 



77 



• 



cfr ea l ing a temporal y lugkidl cunnecUOn utSlng a wide m t 



data 



10 network; and 
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ringing a receiving telephone interface of a third switch system. 
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37. The computer readable medium of claim 36, wherein the temporary 
logical connection is created when a first VOPS switched call control system 
(SCCS) of the second switch system establishes a connectior/with a second 
VOPS SCCS and the receiving telephone interface of the/third switch system 
using the wide area packet data network and at least jone network interface 
and at least one telephone interface. 

38. The computer readable medium of cla^m 36, wherein the first switch 
system comprises private branchyexchanges aWd public switched telephone 
networks (PSTNs), wherein the secon^r swijoj system comprises a private 

jfitepfSce, a VOFS"SCCS, and a packet data 
network interface, wherein the tftird switch system comprises at least one 
telephone interface, a VOPS SCCS, and a packet data network interface. 



39. The computer readable medium of claim 38, wherein a timer of the 
VOPS SCCS of the tnird switch system controls the time limit, wherein the 
timer comprises configurable timers and fixed timers. 



1 40. The computer readable medium of claim 37, wherein the step of 

2 ceasing generation of the first ringing voltage signal comprises ceasing 

3 generation of the ringing voltage at the receiving telephone interface, 

4 wherein upon expiration of the time limit the second VOPS SCCS instructs 

5 tKr rr rriv in ^ trlr phnn r i nt rrfnm t n rrmr gr n rrntion of thr r a ging voli-agp^ — i 
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6 wherein tho oecoiLd ^V Ul J b SCCS t ransmits a control me ss age to the fj rst""VO^S> 

7 SCCS using the wide area packet data network, wherein the control messaj 

8 indicates the attempted call is to be terminated. 

1 41. The computer readable medium of claim 36, wherein the receiving 

2 telephone interface is selected by a caller using DTMF digits entered in 

3 response to a secondary dial tone generated by the second switch system. 
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1 42. The computer readable medium of claim 36, Wherein the second 

2 switch system is preconfigured to automatfcallyyelect the receiving telephone 

3 interface in response to a received call from a /first telephone interface. 

1 43. The computer readable medium pi claiiA 30, wherein the method 

2 further comprises the step of routing integrated traTfiT'comprising data, voice, 

3 video, Local Area Network-based, smd facsimile traffic, the step of routing 

4 comprising the steps of: 

5 receiving at least one dafta stream, at least one voice channel, and at 

6 least one video stream; 

7 packetizing the received at least one data stream; 

8 multiplexing thef packetized at least one data stream, the at least one 

9 voice channel, and trie at least one video stream into a transport stream; and 

1 0 providing/me transport stream to at least one wide area packet data 

1 1 network using a configurable trunk. 



1 44. Tne computer readable medium of claim 43, wherein the at least one 

2 wideyarea packet data network comprises Asynchronous Transfer Mode 

3 rffiM) Jrnmn Re lay . HMi-IpWI Da I a T.ink Tn ii l i til 4tTOt LCV TntPrn Pf Prn tnrnl { 
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4 ( JP), and Time Division Multiplex 1 (TDM )"T?efworks, and leaSEt Hine carrier ? 

5 services. 



1 45. The computer readable medium of claim 43, wherein the at least one 

2 data stream, the at least one voice channel, and the at least one video stream 

3 are integrated into the transport stream and transported o^er at least one 

4 network comprising cell-based and packet-based multiservice networks. 



1 46. The computer readable mediujarf of cla: 

2 voice channel is split out to an alternate ne 

3 Switched Telephone Network (P$TN) aj 

4 (TDM) network 



45, wherein the at least one 
ork comprising a Public 
Time Division Multiplexed 
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1 47. The computer readable medium of claim 43, wherein the at least one 

2 voice channel is received from at least one private branch exchange, at least 

3 one key system, and at le#st one telephone, wherein the transport stream 

4 comprises a plurality oi channels of compressed voice. 
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1 48. The computer readable medium of claim 43, wherein the method 

2 further comprises the step of configuring the configurable trunk at a physical 

3 level and a protocol level using at least one trunk option, wherein 

4 configuring comprises using software to configure the trunk among a 

5 plurality of service connections comprising Tl and El, and using software to 

6 aljocate a plurality of trunk channels and time slots among at least one multi- 

7 ApxwPA-jiPtwnrk ronnprtioi*-- ■ 
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1 r ^Sz The com puter readable medk nrrot claim 45, wher ein a fir s t 

2 option provides structured trunking comprising time sl^t^m^pping, wherein 

3 at least one time slot is used for on-^ttra^^aitS^services, wherein at least 

4 one time slot is used for drop/ms^passUhrough of unprocessed Public 

5 Switched TelephoneJSfetwork (PST^^trafficT^vherein a second trunk option 

6 comprisesaB<?CrM trunk option, wherein all channels and time slots of the 

7 cag rfigurablo te tmk-arreHJsedr-fe^ ATM. \ 
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